Debt may help to manage type II corporate agency conflicts because it is easier for controlling shareholders to modify the leverage ratio than to modify their share of capital. A sample of 112 firms listed on the French stock market over the period 1998-2009 is empirically tested. It supports an inverted U-shape relationship between shareholders' ownership and leverage. At low levels of ownership, controlling shareholders use more debt in order to inflate their stake in capital and to resist unfriendly takeovers attempts. When ownership reaches a certain point, controlling shareholders' objectives further converge with those of outside shareholders. Moreover, financial distress will prompt controlling shareholders to reduce the firm's leverage ratio. Empirically, it is shown that the inflection point where the sign of the relationship between ownership and debt changes is around 40%. Debts may help in curbing private appropriation and appears also as a governance variable.
INTRODUCTION
Recent empirical studies in corporate governance show the prevalence of firms with a dominant shareholder (La Porta et al., 1997 , 1998 , 1999 Claessens et al., 2000; Faccio et al., 2002; Paligorova and Xu, 2009 ). The fundamental agency problem in firms with a dominant shareholder is between controlling shareholders and outside investors. This situation can potentially impact a firm's financing decisions, particularly choices regarding leverage. The capital structure literature has largely addressed the relationship between ownership structure and debt levels for firms with diffused ownership 2 . The results of these studies have been mixed to some extent. Some studies have suggested that debt is positively related to managers' equity ownership (Leland and Pyle, 1977; Stulz, 1988; Harris and Raviv, 1988, Berger et al., 1997) , while other empirical studies have argued for a negative relationship between managerial ownership and debt levels (Friend and Lang, 1988) . Another line of research has investigated how the separation of cash flow rights and control rights affects capital structure. Namely, it explores the impact of the outside shareholders' expropriation risk on debt levels. Here, debt is seen as an expropriation device similar to control enhancement mechanisms.
Our motivation is different; we investigate the relationship between controlling shareholders' ownership and corporate debt levels. Here also the extent literature shows mixed results. Kim and Sorenson (1986) , and Agrawal and Mandelker (1987) for American firms; expropriation because it gives more power on economic resources. However, the conclusions are not unanimously univocal. Faccio et al. (2003) moderate the former idea. In the United
States, debt seems to play an effective, disciplinary role in governance. In Europe, the companies at the bottom of a pyramid, who are seen as more vulnerable, are not particularly indebted. On the other hand, in Asia, the situation is different, with strong pressure on the firms in the pyramid. However, excessive debt leverage exposes the firm to failure, a situation where both public and private earnings for the control group are lost. Holderness et al. (1999) found no relationship and show that managerial stock ownership does not increase with debt leverage.
Grullon et al. (2001) for American firms or Brailsford et al. (2002) for Australian firms conclude in favor of a nonlinear complex relation between control and debt, positive at the beginning but turning negative at a certain point of control. For the latter, the inside shareholders will try to avoid a loss of control linked to a risk of financial distress, so they will limit the debt ratio of the controlled firm. Ellul (2008) confirms such a nonlinear relationship in a large sample of family firms over many countries. The category of family firms is a subset of controlled firms with specific features. Many empirical studies underline the importance of control incentives (Anderson et al., 2003 , Doukas et al., 2010 . Family firms prefer debt financing as a non-dilutive security. This paper proposes an empirical study of a self-regulated relationship between debt levels and controlling shareholders' capital ownership. Our hypothesis is that this relationship is non-linear. Capital structure decisions depend on the tradeoff between the non-dilution entrenchment needs of controlling shareholders and their goal of reducing firm risk. Thus, the relation between controlling shareholders' ownership and the firm's debt levels may be complex and may have an inverted-U shape. We use a sample of firms listed in the French stock market from the SBF 250 index over the period 1998-2009 in order to explore this relationship.
The French context provides an especially good platform to conduct our research for several reasons. First, as documented by La Porta et al. (1999) , the corporate governance system in France is typified by a high concentration of ownership, family-controlled firms, the presence of family members in management, the relative lack of good protection of outside shareholders, and an inefficient law enforcement system. French firms rely more heavily on bank financing and their internal funding is decreasing. Domestic institutional environment is seen as important to explain the international differences in financing decision (Alves and Ferreira, 2011; Cheng and Shui, 2007) . By considering only one country we neutralize this effect.
Our results show that controlling shareholders' ownership affects a firm's debt level in different ways and support the hypothesis of a trade-off relationship. In particular, we evidence to an inverted U-shaped relationship between the ownership stake of the controlling shareholders and debt levels. Thus, debt first increases (non-dilution entrenchment effect) and then decreases (risk reduction and incentive effect) with the cash flow rights of the controlling shareholders, since the structure of incentives changes as their holding increases. The non-linear relationship confirms that a firm's financing mix depends not only on firm-specific factors but also on the cash-flow rights of the controlling shareholders. We are in line with Ellul (2008) 's results in a recent similar study, although it was limited to family firms. In a study related to
French firms, Boubaker (2007) finds a similar non-linear relationship between excess control rights and debt levels. Unlike Boubaker's (2007) work, our paper examines an alternative aspect of ownership structure, namely the dominant shareholders' ownership stake and its impact on the firm's debt ratio. Our paper is also different from recent studies that have investigated the impact of a pyramid ownership structure on a firm's capital structure (Paligorova and Xu, 2009; Ellul, 2008; King and Santor, 2008; Manos et al., 2007; Bianco and Nicodono, 2006, Faccio and Lang, 2002) . These studies have shown that debt facilitates the expropriation of outside shareholders by controlling shareholders who control firms through pyramids. However, in this article, we only consider the dominant shareholder ownership of cash flow rights and not the separation between ownership and control, and we show that more cash flow rights in the hands of the largest shareholder lead to lower leverage. Finally, our paper complements recent studies on the endogeneity of ownership structure and addresses the endogeneity problem between controlling shareholders' ownership and firm debt levels. From a methodological point of view only few articles implement a simultaneous equation system to take into account the reverse causality problem between controlling ownership and leverage (Bhattacharya and Graham, 2009; Seifert et al., 2005) . In particular, the issue is whether dominant shareholder ownership leads to a low debt level, or whether the limited use of debt prompts controlling shareholders to maintain their holdings. Thus, debt and large shareholder ownership can be seen either as substitute or complementary mechanisms. Our empirical results
show also an inverse causal relationship from debt to dominant shareholder ownership, which suggests that debt may serve as a substitute for capital ownership by the controlling shareholders. In a context of dominant control ownership we show that the ownership stake is of utmost importance and this decision should interact with leverage.
The remainder of this paper is organized as follows. A first Section presents the hypothesis, the data and the methodology. The next Section presents the empirical results on French firm sample. Another Section addresses the endogeneity problem. A conclusion follows.
1-HYPOTHESIS, DATA AND METHODOLOGY

Hypothesis
Referring simultaneously to the entrenchment effect and to the incentive effect, we state that the relation between ownership structure and leverage varies according to the level of controlling shareholders' equity ownership. At low levels of controlling ownership, in contrast to equity financing, debt allows the controlling shareholders to dominate more resources without diluting their control stake. However, at high levels of controlling shareholders' ownership, the optimal debt level is reduced. As controlling shareholders' ownership increases, their interests became more aligned with those of outside shareholders, and thus debt is not used as a means of expropriating outside shareholders. In this context, controlling shareholders also prefer to use less debt to limit their default risk. 
Sample and Data
Our sample set consisted of firms listed on the French stock market over the period 1998-2009. These firms belong to the SBF 250 index. We exclude the largest French groups belonging to the top CAC 40 Index. Financial companies were excluded from the sample because these companies have to comply with very stringent legal requirements. Those firms that were subject to mergers or acquisitions, or those that were not listed on the stock exchange for a given year, were also eliminated. We also removed firms with negative book equity values (Kremp et al., 1999; Lins et al., 2002) . Our sample was trimmed by applying a methodology similar to that of Kremp et al. (1999) . This yielded 1344 firm-year observations on 112 firms for the period 1998 through 2009. Firm-level accounting data and market equity values data were extracted from the Thomson Financial database. A lot of firm-year observations were missing because of mergers, or delisting along the period, or because of data unavailability. We collected the ownership structure and voting rights data from Thomson Financial database for the former and directly from the financial reports for the latter.
Measuring Controlling Shareholders' Ownership and Leverage.
Three different measures of leverage were considered using either book value or market value. Consistent with Antoniou et al. (2008) , we calculated book leverage, defined as the ratio of book value of total debt divided by total assets (DT_TA). We also considered an alternative definition of leverage measured by the total debt to book value of invested capital, i.e equity and total debt (DT_CE). The third measure is the market leverage measured as the ratio of book value of total debt to the market value of equity plus the book value of total debt (DT_CMV).
Data limitations confined us to measure debt based only on the book value.
Controlling shareholders' ownership is measured using the same methodology used by
La Porta et al. (1999) . Thus, we collected direct ownership and control rights for the largest shareholder. We distinguished between private shareholders, financial institutions, corporations, and a state. We looked at the ultimate controlling shareholder when the largest shareholder is a state or family members with the same surname (Maury and Pajuste, 2002) . When the largest shareholder was a financial institution or a corporation, we then identified their owners, the owners of these owners, and so on. To measure the ownership stake of the ultimate controlling shareholders, we took the product of the cash flow stake along the control chain. We define the control stake by using the weakest voting stake in the control path. 
Control variables
We also integrate conventional control variables that are usually considered in financial literature as influencing the firm's capital structure. These variables include growth opportunities, firm size, the nature of assets, profitability, operational risk, non-debt tax shields, and industry classification. In line with Rajan and Zingales (1995), we use the market-to-book ratio (MTB) to proxy for growth opportunities. Titman (1984) , Bradley et al. (1984) and Titman and Wessels (1988) found a negative relation between leverage and other proxies for growth opportunities. Myers' (1977) underinvestment problem suggests a negative relationship between growth and debt. We measured firm size using the logarithm of total assets (LOGTA) (Faccio et al., 2002) . Rajan and Zingales (1995) suggested that firm size may proxy for the probability of bankruptcy, which is high in the case of small firms. Several empirical studies have found ambiguous results on the relationship between leverage and firm size (Kester, 1986; Kim and Sorensen, 1986; Hoshi et al., 1990; Rajan and Zingales, 1995) .
We used the ratio of tangible assets to total assets for the tangibility attribute (TANGIBLE_TA) (Kremp et al., 1999) . Rajan and Zingales (1995) asserted that tangible assets can be pledged as collateral for loans and can therefore reduce debt agency costs. Myers (1977) suggested that the underinvestment problem due to debt financing is weaker for firms with more tangible assets. We then expect a positive relation between leverage and tangible assets.
The proportion of intangibles goods identified in the balance sheets is a proxy for the importance of non-tangibles assets in the firm. This covers assets such as know-how or R&D. It may justify the use of equity capital because they are not collateral. To take it into account, we use the INTAGIBLE_TA variable.
Firm profitability is measured by the ratio of earnings (before interest, taxes, and depreciation) to total assets (EBITDA_TA) (Fontaine et al., 1996) . We also use the earnings ratio after depreciation and amortization (EBIT_TA). Myers and Majluf (1984) suggested that more profitable firms use less debt because they have sufficient internal funds. Several empirical studies have found a negative relationship between profitability and leverage (Friend and Lang, 1988) . Another possible explanatory variable is net income volatility. This measure is used in a number of empirical papers (Titman and Wessels, 1988; Friend and Lang, 1988 ).
An increase in income volatility is considered a serious threat for creditors (Ferri and Jones, 1979; Bradley et al., 1984; Mehran, 1992) . Income volatility should then be negatively related to leverage. We calculate income volatility by the standard deviation of a firm's accounting profitability. We use the previous 4 years when estimating standard deviation. This yields the two variables RISK_EBIT and RISK_EBITDA, according to the before or after depreciation measure of profit.
The NDTS variable was used to capture the non-debt tax shields argument put forward by DeAngelo and Masulis (1980) . They stated that firms with a high level of non-debt tax shields are expected to receive lower tax benefits associated with leverage and hence will less use debt financing. Many empirical studies have corroborated the view that non-debt tax shields are negatively associated with leverage (Wald, 1999; Chaplinsky et al., 1993; Brailsford et al., 2002) . We calculate the NDTS variable as the ratio of annual depreciation scaled by total assets.
The industry feature is also seen as important in explaining corporate leverage. Firms belonging to the same industry face similar market conditions and have the same risk characteristics (Scott and Martin, 1975; Ferri and Jones, 1979) . Titman and Wessels (1988) suggested that industrial companies use less debt because they are exposed to high liquidation costs. Based on the FTSE classification, we created dummy variables to control for the effect of sector classification on the level of debt ratios. We used four dummy variables to control whether the company belongs to industry, consumer goods, services, or new technologies sectors. Annex 1 will present the definition of the variables used in the test.
Methodology.
According to the model, we tested the hypothesis of a non-linear relationship between leverage ratios and controlling shareholders' ownership. We used panel data regression
analysis. In such a framework, the heterogeneity of firms was captured by including firmspecific effects, which may be either random or fixed. A random-effects model assumes independence between error terms and explanatory variables. The Hausman test allows validating the exogeneity of the firm-specific effect vis-à-vis the dependent variables (Hausman, 1978) . If the two null hypotheses are rejected, then a fixed effect modeling will be retained.
First, to test the impact of controlling shareholders' ownership on a firm's leverage ratios using the whole sample:
where i denotes the cross-sections and t denotes the time period with i= 1… 112 and t= 1... 12.
We have yearly observations from 1998 to 2009. DT(k) represents different leverage measures (DT_TA, DT_CE, DT_CMV) with k= 1, 2 and 3. Finally, ε it is the normal error term. The same model (1) is also estimated on the two sub-samples of (i) firms controlled by majority shareholders and (ii) firms controlled by minority shareholders. Then, we investigated the nonlinear relationship between controlling shareholders' ownership and the firm's debt levels.
Therefore, controlling shareholders' ownership and its squared value are included into regressions, together with control variables:
The square of PERC_CAP it is used to test for the quadratic form between debt levels and controlling shareholders' ownership. A negative sign on PERC_CAPSQ it will highlight the existence of a maximum point, given that PERC_CAP it and DT(k) it must be non-negative by construction (Brailsford et al., 2002) . Thus, we expect a positive sign on PERC_CAP it . et al. (1999) . Then, we considered firms with a second-largest shareholder holding at least 10% of voting rights who is unaffiliated with the controlling shareholders (neither by shareholder agreements nor by family ties). Many studies have highlighted the important role of a second blockholder (Pagano and Roell, 1998; Bolton and Von Thadden, 1998; Gomes and Novaes, 2001; Bennedsen and Wolfenzon, 2000) . A second controlling shareholder will limit the opportunistic behavior of controlling shareholders and therefore curb the extraction of private benefits of control. Lehman and Weigand (2000) showed that the presence of a second shareholder positively affects the profitability of German listed companies. For European firms, Faccio and al. (2003) confirmed that the expropriation of minority shareholders is limited when controlling shareholders are monitored by a second-largest shareholder. Panel C of Table 1 shows that firms dominated by controlling shareholders without a second-largest shareholder (at a 10% cutoff level) represent 78% of the sample firms. This result confirms the findings of
2-EMPIRICAL RESULTS
Descriptive Statistics
Boubaker (2007), La Porta et al. (1999) , and Faccio and Lang (2002) Table 1 shows that for French listed firms, (i) controlling majority shareholders are predominant, (ii) family control of firms appears to be common, and (iii) the monitoring role of the second-largest shareholder is limited. Table 2 reports descriptive statistics of the cash flow rights and voting rights of the controlling group, as well as the wedge ratio measured by the ratio of the cash flow rights to the voting rights of the largest shareholder. We document that, on average, the controlling shareholders have 51.5% of the cash flow rights and 61.1% of the control rights (Panel A).
INSERT TABLE 1 HERE
Thus, the controlling shareholders own a significant fraction of the cash flow rights, and voting ownership is higher than cash flow ownership. As shown by Boubaker (2007) Bebchuk et al. (2000) . In a controlling majority structure, the controlling shareholders usually hold a large fraction of cash flow rights. Thus, their interests are more aligned with those of outside shareholders (Jensen and Meckling, 1976) . The rationale of a controlling minority permits controlling shareholders to dominate a firm's decisions while holding a smaller capital stake. Hence, they have the incentive to extract valuable private benefits of control (La Porta and al., 1999) . Different tests of differences between firms dominated by controlling majority shareholders and firms controlled by minority shareholders were performed (see Table3) . With respect to book and market values of leverage, univariate tests reveal that the difference in debt ratios between the two types of firm control is not significant at conventional confidence levels. This finding suggests that firms dominated by controlling minority shareholders do not appear to use debt differently than their counterparts.
Considering now the sub-samples of family-controlled firms and corporate-controlled firms we show a significant difference in their debt leverage. Family-controlled firms will significantly use less debt than corporate-controlled firms (see Table 3 ). This underlines a specificity for family firms identified by others (King and Santor, 2008; Ellul, 2008; Doukas et al. 2010) INSERT HERE TABLE 3 In Table 4 we examine the firm leverage as controlling shareholders' ownership increases. The relationship between debt leverage and the ownership stake of controlling shareholders evidence some inverted-Ushape. Thus, controlling shareholders' ownership exhibits a nonlinear pattern with leverage, particularly if we consider DT_CE and DR_CMV variables. Debt ratio measured in book value increases as controlling shareholders' ownership increases. However, after reaching a maximum around the 50% stake, debt begins to decrease as controlling shareholders' ownership increases. We find no readily apparent relation between controlling shareholders' ownership and debt ratio measured using total assets (DT_TA).
INSERT Controlling Shareholders' Ownership and Leverage.
First, we explored the existence of a linear relation between firm debt level and controlling shareholders' ownership for the whole sample. Table 5 These results does not seem to support the view that higher debt levels may lead to default and thus that controlling shareholders are more likely to use less debt as their ownership share increases. Control variables are largely significant with the expected sign: higher size means higher leverage, large collateral helps debt, strong tax shield facility also favors leverage.
However the sign of the MTB variable is not clear and higher operational risk does not seem to influence the level of leverage.
INSERT HERE TABLE 5
Next, we investigated the effects of the cash flow rights of the controlling shareholders on a corporate capital structure by splitting up the sample according to whether firms are dominated by controlling majority shareholders 5 (M4, M5, M6) or by controlling minority shareholders (M7, M8, M9). Table 6 presents the results of our tests. For firms dominated by controlling minority shareholders, the coefficients of PERC_CAP are negative but insignificant. However, for firms dominated by controlling majority shareholders, the coefficients of PERC_CAP are negative and significant. This result suggests that when controlling shareholders hold a majority ownership stake, the relation between firm leverage and ownership is negative and significant.
A potential explanation for the result is that controlling shareholders owning a large part of a firm's capital are exposed to a high risk level due to their undiversified financial investment. Therefore, they choose to limit the firm's risk by reducing the use of debt. Higher debt ratios are more likely to lead to default, so controlling majority shareholders are less prone to using debt financing to reduce the risk of losing their wealth in the case of bankruptcy. On the other hand, this finding is also consistent with the positive incentive effects associated with cash flow ownership by controlling shareholders (La Porta et al., 2002) . Nevertheless, for firms dominated by controlling minority shareholders, the relationship is not significant. Thus, the positive incentive effect linked to increased cash flow rights of the largest shareholder is less relevant for firms with controlling minority shareholders. Indeed, in contrast to dominant majority shareholders, controlling minority shareholders are motivated to expropriate outside shareholders, as they bear only a small fraction of losses but reap all of the private benefits of control (Cronqvist and Nilsson, 2003) . For the two sub-samples of firms, the coefficients on control variables are significant overall and have the expected signs (except for the coefficients of the firm risk and growth opportunities variables). It is worth noticing from Table 6 that conclusions are different depending on whether we consider firms dominated by controlling minority shareholders or by controlling majority shareholders. Because of these conflicting results, we need to introduce a non-linear relationship between debt level and controlling shareholders' ownership.
INSERT HERE TABLE 6
Evidence of a Non-Linear Relationship.
Our univariate analysis suggests that the relation between leverage and controlling shareholders' ownership is potentially non-monotonic. Thus, we examined the possibility of a non-linear relationship between leverage ratios and controlling shareholders' ownership. Table   7 presents the results of models where debt ratios are regressed against controlling shareholders' ownership, the square of controlling shareholders' ownership, and control variables. (M10, M11, M12 ). The coefficients of PERC_CAP and PERC_CAPSQ variables present the expected signs and are statistically strongly significant. The coefficient of PERC_CAP is positive and that of PERC_CAPSQ is negative. These negative coefficients highlight a nonlinear relation between leverage and controlling shareholders' ownership. The sign of PERC_CAP, which was not significant in the linear form, turns now significant when we introduce PERC_CAPSQ into the regressions. This result suggests that debt level increases with controlling shareholders' ownership when they hold a small proportion of a firm's capital.
The negative value of PERC_CAPSQ shows that this relation changes between high and low levels of capital ownership. Thus, debt increases as controlling shareholders' ownership increases, then, after a certain critical level, debt decreases with the percentage of capital held by controlling shareholders. When the level of their ownership is low, the controlling shareholders use leverage for entrenchment motives (Ellul, 2008) . Thus, instead of outside equity finance, controlling shareholders choose debt financing due to its non-dilutive entrenchment effect. This effect is particularly strong when controlling shareholders hold a small fraction of cash flow rights but have significant control rights. However, when the cash flow rights of the controlling shareholders are high, the dominant shareholder would like to reduce debt usage in order to limit the risk of financial distress that may lead to the loss of their wealth, which is heavily invested in the controlled firm (Friend and Lang, 1988) . In addition, this result is consistent with the incentive effects of the cash flow rights of the controlling shareholders documented by La Porta et al. (2002) . They argue that the positive incentive effects increase with the share of cash flow rights in the hands of the largest shareholder. As controlling shareholders' ownership increases, he has fewer incentives to undertake costly expropriation activities since he internalizes the costs of such actions. Thus, controlling shareholders with a large share of cash flow rights are less likely to rely on debt financing to expropriate outside shareholders 6 . The empirical results confirm our hypothesis that states that the relation between leverage and controlling shareholders' ownership is non-linear. We find that the relative levels of importance of the incentive effect, the risk-reduction effect, and the entrenchment effect balance at a given point which is the maximum of the inverted U-shape curve. Controlling shareholders with a small stake (less than 40%) use more debt for entrenchment purposes. Thus, the entrenchment effect sets and dominates, resulting in severe agency problems between controlling shareholders and outside shareholders. With significant power and influence while holding a low stake of capital, controlling minority shareholders are able to extract important private benefits of control at the expense of non-controlling shareholders. Then, above a certain level of ownership (more than 40 to 50%), dominant shareholders have less incentive to expropriate outside shareholders and to engage in nonmaximizing behavior due to the convergence between controlling shareholders' and outside investors' interests. As a result, the controlling majority shareholders are less prone to use debt in order to entrench themselves further. They are more interested in value maximization rather than in expropriating minority shareholders. Furthermore, because a high level of debt financing increases the risk of bankruptcy, controlling shareholders holding a significant fraction of a firm's capital avoid increasing debt in order to prevent financial distress because such distress could lead to a loss of their wealth, which is highly invested in the firm they control. Controlling majority shareholders fear the transfer of control after debt default; as a result, they prefer to moderate indebtedness.
INSERT TABLE 7 HERE
The inflection point of the quadratic relation is obtained by evaluating the first derivative and setting it equal to zero (Brailsford et al., 2002; Anderson and Reeb, 2003) . The estimates of the turning points are in th e40 to 50% ownership range. Therefore, for French firms, debt decreases with the controlling shareholders' ownership when they hold more than 40% of the firm's equity. Globally, this result suggests that the debt is positively linked to the controlling shareholders' ownership when they generally hold less than 40% of a firm's cash flow rights. According to our definition of controlling shareholders' categories, our results
show that firms dominated by controlling minority shareholders are associated with high debt levels relative to firms with controlling majority shareholders.
Turning to the control variables, we find that the most of them have statistically significant explanatory power and that their signs are consistent with predictions. The NDTS variable, which proxies for a non-debt tax shield, has a positive and significant coefficient.
Higher profitability is associated with a lower leverage level. This finding is consistent with the pecking-order hypothesis of Myers and Majluf (1984) and the empirical results of Titman and Wessels (1988), Friend and Lang, (1988) and Wald (1995) . The coefficient of the firm risk variable is not significant. The result does not support the view that firms with higher earnings volatility use less debt due to higher bankruptcy risks. The estimated coefficient of firm size is positive and statistically significant. This is consistent with the argument that states that firm size serves as an inverse proxy for the probability of bankruptcy, which implies that larger firms should be more highly levered. The positive impact of size on leverage is consistent with the results of many empirical studies (Rajan and Zingales, 1995; Booth et al., 2001; Frank and Goyal, 2002) . The coefficient of the tangible fixed asset variable is positive and significant.
Thus, firms use tangible assets as collateral when negotiating borrowing. This is consistent with the findings of Zingales (1995); Kremp et al. (1999); Frank and Goyal (2002) . The coefficient on the MTB variable, which proxies for growth opportunities, is negative in models M10 and M11 and significant. Therefore, firms with growth opportunities use less debt financing (Bradley et al., 1984; Titman and Wessel, 1988) . However it is negative in the estimates of model M12
3-ENDOGENEITY AND ROBUSTNESS
Endogeneity between Controlling Shareholders' Ownership and Debt Financing
Our previous empirical analysis explores the impact of controlling shareholders' ownership on debt levels and considers dominant shareholder ownership to be exogenous.
Demstez (1983) argued that the ownership structure is an endogenous variable determined by the decisions taken by shareholders and transactions on the stock market. Several studies focusing on the relationship between ownership structure and performance highlight the endogeneity of a firm's ownership structure. Our above results ignore a possible interaction between large shareholder ownership and debt financing. Ownership structure may not affect the firm's leverage, but it can be affected by it. In particular, the issue is whether controlling shareholders' ownership leads to a low debt level or whether low debt levels prompt families to maintain their holdings.
A large body of literature finds a positive or negative impact of ownership structure on a firm's debt levels. However, these studies overlook the inverse causality effect of capital structure on ownership structure. Ignoring this reverse causality may lead to a simultaneity bias. Equation (3) has been analyzed above. Equation (4) describes a reverse causality in the relationship between leverage and ownership structure; here, controlling shareholders' ownership is treated as a dependant variable. Like most of the previous papers related to ownership structure, we include operational risk (RISK_EBIT), debt, firm size (LOGTA), and research and development (INTANGIBLE_TA) as determinants of ownership structure. We expect a negative relationship between firm size and controlling shareholders' ownership (Demsetz and Lehn, 1985) . Indeed, large firms tend to issue more shares than do smaller ones.
We predict dominant shareholder ownership to be a negative function of risk. Indeed, high levels of risk may lead controlling shareholders to diversify their portfolios. Mahrt-Smith (2005) suggested that firms that need to invest for the long term should have more dispersed ownership. Research and development expenses and intangible assets show the presence of long-term firm investment, which is negatively related to ownership structure. Ellul (2008) argued that various owner categories could impact a firm's financing decisions in different ways. In particular, family controlling shareholders are more likely to be concerned with maintaining a high level of control than institutional blockholders are. In this regard, family firms will rely heavily on debt to maintain control of their firms. Therefore, we investigate the specificity of family firms through a dummy variable C_FAM.
Preliminary estimates of univariate equation (4) show that debt variable is nonsignificant to explain the percentage of capital held by the controlling shareholder. The estimates of equation (4) in a simultaneous panel system suggest that dominant shareholders are more likely to reduce their share of cash flow rights when debt financing is increased (see Table   8 ). A high level of debt increases the probability of default, which may lead the controlling shareholders to lower their ownership stake. This inverse causal relation from debt to controlling shareholders' ownership also suggests that debt may serve as a substitute mechanism for dominant shareholder ownership. Lower cash flow rights held by controlling shareholders increase their willingness to expropriate outside shareholders. Indeed, this exacerbates the conflict between controlling shareholders and outside investors. Debt financing appears as a means of enhancing dominant shareholder control and thus enables dominant shareholders to further entrench themselves (Ellul, 2008) .
Among the exogenous variables in controlling shareholders' ownership equation, Table   8 shows that size is negatively and significantly related to dominant shareholder ownership.
Controlling shareholders reduce their share of cash flow rights when the controlled firm becomes larger. This result suggests significant ownership dispersion for large firms. Our findings are in line with those of Demsetz and Lehn (1985) , Crespi and Cladera (1998), and Harvey et al. (2004) . Furthermore, the coefficient on the risk variable is negatively and weakly linked to the percentage of equity held by the controlling shareholders. This result indicates that dominant shareholders limit their capital ownership when the risk is high. Indeed, they prefer to hold a diversified portfolio to mitigate the loss of their wealth when financial distress occurs.
The coefficient on the R&D and intangible variable has a negative and significant impact on the cash flow rights of controlling shareholders. Our result is consistent with the Mahrt-Smith (2005) argument that the share of cash flow rights is reduced when the firm has long-term investments. This may lead managers to reduce their opportunistic behavior in order to protect their future rents.
In debt equation (3), the results from 2SLS panel system are totally consistent with our prior univariate panel OLS results. Indeed, the relation between family ownership and debt levels remains non-linear when we use a model of simultaneous equations. All of the exogenous variables (with the exception of the operational risk RISK_EBITDA) are significant and have the same previous signs.
INSERT HERE TABLE 8 3.2 The Influence of Outside Shareholders
We analyzed the effect of an outside blockholder in the relationship between controlling shareholders' ownership and firm leverage. We used a dummy variable, BLOC_EXT, to identify an outside blockholder, defined as an entity holding at least 10% of a firm's shares that is not related to the controlling group. Other large blockholders may have strong incentives to monitor the controlling shareholders by keeping them from expropriating outside shareholders (La Porta et al., 1999) . To consider what effect the presence of a second large shareholder has on our results, we re-estimate the regressions of Table 7 , this time including outside blockholders as a dummy variable.
The coefficient of the PERC_CAP and the PERC_CAPSQ variables is still the same. In each of these regressions, the coefficient of the BLOC_EXT variable is not statistically significant. This result suggests that the presence of an outside blockholder has no effect on the firm's debt financing decisions. It does not interfere in the relationship regarding selfregulation over leverage levels or in the nonlinearity of the relationship between controlling shareholders' ownership and debt levels. Our results are consistent with the findings of Anderson and Reeb (2003) and Maury and Pajuste (2002) , which disagree with the argument for a positive monitoring role by an outside shareholder. One potential explanation of our results is that an outside blockholder may have incentives to collude with the controlling shareholders to share the private benefits of control (Faccio and Lang, 2001) . From Table 9 , it is confirmed that the relation between controlling shareholders' ownership and firm leverage is non-linear. Thus, our results are robust after controlling for outside blockholders.
INSERT TABLE 9 HERE CONCLUSION
This article examines the relationship between ownership structure and debt policy.
Using a sample of 112 French listed firms over the period 1998-2009, our results indicate a non-linear, inverted-U-shaped relationship between the level of controlling shareholders' ownership and leverage. Endogeneity was taken into account in the empirical test with a system of simultaneous equations. Our findings are similar to those reported by Ellul (2008) and to the non-linear relationship found by Agca and Mansi (2008) .
Controlling shareholders' ownership affects indebtedness in different ways. At low levels of controlling shareholders' ownership, the entrenchment effect dominates and results in a positive relation between controlling shareholders' ownership and leverage. This suggests that controlling shareholders holding a small fraction of a firm's equity will use more debt to inflate their power and protect themselves. When controlling shareholders' ownership reaches a certain point, controlling shareholders' objectives further converge with those of outside shareholders.
Thus, the fear of financial distress will prompt controlling shareholders to lower indebtedness.
This raises questions on how the ownership structure influences a firm's financing decisions in
French listed firms. The behavior of the banker, which was considered to be passive in our setting, can be investigated in a more dynamic framework in the future. French regulation identifies 40% of voting rights as a cut-off level to presume control. 4 We checked using the Hausman test that random effects should be used. 5 Cronqvist and Nilsson (2003) document that controlling minority shareholders (CMSs) have control of a firm's votes while owning only a minority of the cash flow rights. p.695 6 Many recent studies show that controlling shareholders rely more heavily on debt financing when the deviation of their control rights from cash flow rights is large (Paligorova and Xu, 2009; Ellul, 2008; King and Santor, 2008; Manos et al., 2007; Boubaker, 2007 , Bianco and Nicodono, 2006 , Faccio and Lang, 2002 
